Abstract
Introduction
Rice is the world's single most important food crop and primary food for more than a third of the world's population (David, 1991 , as cited in Khush & Toenniessen, 1991) . It is also the most important food crop of the developing world (Khush & Toenniessen) . In the Philippines, rice accounts for 35% of the average calorie intake. In recent years, irrigated rice cultivation has increased in intensity with the extended use of short-maturing varieties allowing up to three crops per year in Central Luzon. Modern varieties and corresponding management practices have been adopted in most of the irrigated and favorable rain fed lowland areas (Matthews, Kropff, Bachelet, & Van Laar, 1995) .
Despite the gains made in intensified rice production by increasing yield per unit area, there is still a need to improve the production of rice to meet the demands of the growing population. With this challenge, hybrid rice technology has been recognized as a new approach for increasing rice production and attaining rice self-sufficiency in the Philippines (Redona et al., 2001) . The alarming population growth of 2.3% per annum and the decreasing national rice hectarage by 10,000 hectares per year due to industrialization and urbanization (Redona, 1998) adds to the problem of attaining rice self-sufficiency. Obien (1998) found that urbanization, industrialization, and degradation of prime agricultural lands have reduced rice hectarage from 3.8 million in 1975 to the present 3.2 million. Redona et al. (2001) further added that the yield level of high-yielding inbred varieties has not increased significantly since the early 1970s, and rice importation is not a sustainable strategy for long-term food security. Redona et al. (2001) predicts that by 2025, the country will need 40-50% more rice than what it needs today. This increased production must come from less land, using less water, labor, and pesticides.
The campaign to use modern and certified varieties has been proven effective in increasing rice yields. The development and cultivation of varieties specific to unfavorable environments like saline-prone rice fields and cool-elevated areas, and others, further led to the dramatic increase in rice yields. However, with an increasing population, decreasing rice hectarage, scarcity of water, and other production related factors, the challenge to find avenues to increase rice yields is inevitable. Hence, the Philippine government pursued its HRP to further improve rice production (R. E. Tabien, personal communication, March, 2003; Fernandez, 2002) .
The HRP in the Philippines was launched in 1998. Selected provinces were chosen to participate in the field trials of hybrid rice varieties including seed production. The program aimed to use hybrid rice technology as a new approach for increasing rice production, productivity and competitiveness. The HRP was also launched to mitigate the negative effects of El Nino phenomenon over the short term, and to attain national food security over the long-term (Obien, 1998) .
To ensure success of the HRP which aims to achieve food security, increase farm incomes, and empower farmers in the countryside, the following program components were established: (1) production support to inbred and hybrid rice; (2) irrigation development; (3) agricultural mechanization and post harvest development; (4) training and extension; (5) research and development; (6) credit facilitation; (7) regulatory services; (8) information support; (9) policy formulation and advocacy analysis; and (10) program management (Primer: GMA Rice Program, 2002).
As Lang (1996) noted, to be selfsufficient in rice is a matter of state security. Hence, the pursuit to improve further rice yields is an important goal for the Philippine government. With 70% of Philippine population living in rural areas, and twothirds of its 76.4 million depending on agriculture and agriculture-related enterprises, agricultural development is a key factor for economic progress and food security for the country (Primer: GMA Rice Program, 2002). Swanson (1997) stated that in order to "effectively address food security issues and the need to achieve broad-based, sustainable agricultural development, the technology and educational needs of small farm households must be more adequately addressed" (p. 89). Crucial to this statement, is the need to assess if the technology has reached the target clientele, the farmers.
For hybrid rice technology to be fully tapped in the country, numerous challenges have to be faced by researchers, administrators, and policy makers. There is a need to organize current key players in rice seed industry for hybrid rice technology (Redona et al., 2001) . Hence, the need for cooperation and collaboration among the local government units (LGUs), the regional offices of the Department of Agriculture (DOA) and the private sector are critical to the success of the implementation of the HRP in the Philippines.
As indicated earlier, HRP has been implemented since 1998, and yet no comprehensive assessment has been made relative to the promotion of hybrid rice. The results of this study especially on the assessment of the performance of the local government units (LGUs), the regional office of the Department of Agriculture (DOA), and the private sector will provide the basis as to which institutions or sectors are helpful in the promotion of the hybrid rice. The assessment of the current promotional program and activities of the HRP is also significant because it will provide information as to which strategies and activities in promoting hybrid rice are deemed most helpful to farmers and extension agents.
Purpose and Objectives
The purpose of this study was to determine farmers' and extension agents' assessment of the performance of the local government unit (LGU), the regional office of the DOA, and the private sector in promoting the HRP in the Philippines. A secondary purpose was to determine the adequacy of the current promotional program and activities under the HRP. The following were the objectives of the study:
1. Determine socio-economic and demographic characteristics of hybrid rice farmers and extension agents. 2. Assess the performance of the local government unit (LGU), the regional office of the DOA, the private sector, and the current promotional program and activities of the HRP as perceived by farmers and extension agents. 3. Determine differences, if any, between the perceptions of the farmers and extension agents on the performance of the local government units (LGUs), regional office of the DOA, the private sector, and the current promotional program and activities of the HRP. Stratified random sampling procedures were used to select farmers. In this study, the subgroups or strata of farmers represented the different classes or levels (6) of municipalities in the Philippines. A total of 265 farmers were selected based on the procedures suggested by Krejcie and Morgan (1970) . This sample size reflects 5% margin of error and 5% sampling error.
Methods and Procedures
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A five-section survey instrument was used to collect data from farmer-respondents and extension agents. The instrument was developed keeping in mind the key components of the GMA program (Primer, GMA Rice Program, 2002 The instrument thus developed was pilot tested in Nueva Ecija province using 32 extension agents involved in the promotion of the HRP. These 32 extension agents represented two municipalities (Talavera and Muñoz) not included in the sample. The instrument was tested for reliability by calculating the Cronbach's alpha using data obtained from the pilot test. The reliability coefficients for all the four sections of the instrument ranged from 0.81 to 0.93 for the pilot study and from 0.70 to 0.91 for the final study.
The survey administration was personally supervised by the researcher. Prior to data collection, the Human Resource Management Office of the PhilRice Central Experiment Station in Nueva Ecija facilitated the recruitment of survey enumerators and data encoder for the study. The survey enumerators consisted of three PhilRice staff members based in PhilRice Hybrid Center at San Mateo, Isabela; two former staff members of the Seed Quality Laboratory based in San Mateo, Isabela; and four recent graduates of agriculture-related degrees who were residents of San Mateo, Isabela. All enumerators were knowledgeable with hybrid rice technology and have had experience in conducting interviews with farmers and rural households. Since PhilRice staff members were familiar of the locations of the farmers to be interviewed, they were paired with the recent graduates to save time in conducting the interviews. All of the enumerators were adept in speaking the local dialect which is Ilocano.
A one-day orientation regarding the study was conducted for the survey enumerators and data encoder. The orientation included the discussion of the survey instrument for a clear and uniform understanding of all items in the survey instrument by the enumerators and the data encoder. Other topics discussed included the following: rights of the respondents to decline to answer specific questions, handling situations when the respondent is not available, forms to be completed and signed by the respondents, and some tips in interviewing farmers. In addition, the approved authorization to conduct research with human subjects was also discussed.
The data encoder was in-charge of translating the responses of farmers being well-versed with the Ilocano dialect. Data encoding was completed the following day after the survey instrument were edited and corrected for some missing and unclear information.
The enumerators were provided with the interview schedule for the day (4-6 interview schedules) including the Informed Consent Form from the Office of Research Protections. Prior to the interviews, farmers were informed of their rights as an interviewee, their rights to confidentiality of their responses, and their right to decline certain questions during the interview process. After the farmers agreed to be interviewed, they were asked to sign the Informed Consent Form. In cases where the farmers were unable to write, the farmers requested other family members to sign the form on behalf of them.
The researchers collected the completed survey instruments from the enumerators. The researchers reviewed each survey instrument for missing information (like name of municipality, etc), ineligible writing, and incomplete sentences and responses. After reviewing the completed interview schedules, the surveys were then handed over to the data encoder. Encoding of the previous day's completed interviews was completed the following day.
The survey instruments for extension agents were delivered to the offices of the Municipal Agriculturists of the municipalities involved in the Hybrid Rice Program. Prior to the distribution of the survey, a courtesy call was made to the Municipal Agriculturist. The research objectives and expected outcomes of the study were explained to the Municipal Agriculturist and to the extension agents. The completed survey instruments were collected by the researcher after three days.
Data for this study was analyzed using the Statistical Program for Social Sciences (SPSS). The statistical modes of analysis included measures of central tendency and t-test for independent samples.
Findings Objective 1: Demographic Profile of Farmers and Extension Agents
Majority of the hybrid rice farmers were male (87.2%), married (92.2%) and most of them were middle aged (below 51 years old; 63.1%). About 38.6% of the hybrid rice farmers completed a college education (these include farmers who finished a bachelor's degree, and some graduate studies), 12% reported completing some college, 16.3% had completed high school education, and 6.6% received a diploma from a vocational school, while 11.7% had completed elementary education. More than one half (56%) of the farmers have been planting rice for more than 16 years.
A majority of extension agents (68%) were between 41 to 55 years old. Twenty-one percent were in the age group 19 to 40 years, while 11% were in the age group of 56 to 65 years. A little over onehalf (54.5%) of the extension agents were male, while 45.5% were female. All extension agents had completed a bachelor's degree and approximately 10% had completed master's degree. About 19% of the extension agents had taken some credits leading to master's degree. Majority of the extension agents on average had 16 years of extension service (58%). A substantial number of extension agents (90%) were married.
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Assessment of Local Government Units -A 20-item instrument (seven items for LGU; eight items for regional office; and five items for private sector) was used to assess the performance of the three units (LGU, Regional Office, and private sector) as perceived by hybrid rice farmers and extension agents. The items were measured using a four-point response scale ranging from 1 (strongly disagree) to 4 (strongly agree).
The overall perception of farmers relative to the performance of LGUs was 3.15 with a standard deviation of 0.61 (Table 1) . This overall value indicates that hybrid rice farmers "somewhat agree" to the statements that measured the performance of
LGUs in the promotion of hybrid rice program. Six of the seven items received a mean value of over 3.0. The highest item mean value (M = 3.38, SD = 0.81; 0.75, respectively) was reported for two statements, the LGU provides training support to hybrid rice farmers and the LGU implements various agricultural projects. The lowest item mean value (M = 2.63, SD = .97) was reported for the statement, "LGU provides financial assistance to hybrid rice farmers."
Majority of the statements assessing the performance of the local government unit by extension agents received a mean score of 3.0 which indicates that extension agents "somewhat agree" with the statements. The statement, the LGU has maintained good collaboration with farmers' organizations in support to hybrid rice farmers received the highest mean (M = 3.52, SD = 0.75), while the statement, LGU provides financial assistance to hybrid rice farmers received the lowest mean (M = 2.16, SD = 1.02) which connotes that extension agents somewhat disagree with the statement.
Of the seven statements assessing the performance of the LGU, significant differences were found between the farmers and the extension agents for three statements (Table 1) . For the statement, the LGU has maintained good collaboration with the farmers organization, the extension agents agreed at a significantly higher level (M = 3.52, SD = .75, df = 379, p < 0.001) compared to farmers (M = 3.06, SD = 0.75). However, for the statement, LGU support farmers' cooperatives engaged in hybrid rice production, farmers agreed at a significantly higher level (M = 3.26, SD = 0.76, df = 372, p < 0.05) than extension agents (M = 3.00, SD = 0.93). Similarly, for the statement, LGU provides financial assistance to hybrid rice farmers, farmers agreed at a significantly higher level (M = 2.63, SD = 0.97, df = 353, p < 0.001) than extension agents (M = 2.16, SD = 1.02). The overall rating of the performance of the LGU revealed no significant difference (df = 332, p > .05) between extension agents (M = 3.14, SD = 0.61) and farmers (M = 3.15, SD = 0.61).
Assessment of the Regional Office of the DOA -The overall perceptions of farmers relative to the performance of the regional office of the DOA was 3.27 with a standard deviation of 0.61 (Table 2 ). The statement, regional office personnel has good working relationships with Extension agents involved in the hybrid rice program, received identical ratings (M = 3.37, SD = 0.72; M = 3.36, SD = 0.75). Almost all of the statements with the exception on one statement (it is easy for hybrid rice farmers to access technical assistance from the regional office) were rated three or above by the farmers and extension agents, indicating that they "somewhat agreed" with the performance of the regional office of the DOA. The statement, it is easy for hybrid rice farmers to access technical assistance from the regional office, was rated lowest by extension agents (M = 2.59, SD = 0.84). Of the eight statements assessing the performance of the regional office, significant differences were found between farmers and extension agents for three statements (Table 2) . For the statement, regional office is regularly monitoring the hybrid rice projects, extension agents agreed at a significantly higher level (M = 3.25, SD = 0.78, df = 350, p < 0.05) than farmers (M = 3.07, SD = 1.49). However, for the statement, easy access of farmers for technical assistance from the regional office, farmers agreed at a significantly higher level (M = 2.89, SD = 0.86, df = 347, p < 0.05) than extension agents (M = 2.59, SD = 0.84). Similarly, for the statement, regional office personnel has good working relationship with farmers, farmers agreed at a significantly higher level (M = 3.19, SD = 0.77, df = 322, p < 0.004) than extension agents (M = 2.93, SD = 0.76). Overall, the rating of the performance of the regional office revealed no significant differences (df = 225, p > .05) between extension agents (M = 3.24, SD = 0.51) and farmers (M = 3.27, SD = 0.60). Table 3 , the overall mean for the private sector performance as assessed by farmers was 2.80 (SD = 0.63). The statement, private sector is buying the hybrid milled rice, was rated highest by farmers (M = 3.12, SD = 0.82). However, farmers were "skeptical" about the nongovernment organizations such as banks providing financial assistance to farmers for growing hybrid rice (M = 2.57, SD = .0.89).
Assessment of the Private Sector -As shown in
Regarding extension agents assessment of the performance of the private sector, the statements, private sector is buying the hybrid milled rice, and collaboration is evident between the private and the government sector in promoting hybrid rice, received the highest mean score 2.93 (SD = 0.84) and 2.80 (SD = 0.89), respectively. The statements, private sector provide technical assistance to solve local problems of the farming sector, and nongovernment organizations especially the banks provide financial assistance to farmers for growing hybrid rice, were rated lowest by both farmers (M = 2.77, SD = 0.89; M = 2.57, SD = .89, respectively) and extension agents (M = 2.11, SD = 0.93; M = 2.10, SD = 0.97, respectively). Of the five statements assessing the performance of the private sector in support to the promotion of the hybrid rice, significant differences were found between farmers and extension agents for all the five statements (Table 3) . For all the five statements, NGOs especially the banks provide financial assistance to farmers (df = 342, p < 0.001), private sector especially the NGOs provide educational support to hybrid rice promotion (df = 338, p < 0.001), collaboration is evident between the private and the government sector in promoting hybrid rice (df = 357, p < 0.05), private sector is buying the hybrid milled rice (df = 373, p < 0.05), and private sector provide technical assistance to solve local problems of the farming sector (df = 367, p < 0.001), the farmers agreed at a significantly higher level than the extension agents. The t-test for the overall rating of the performance of the private sector showed a significant difference (df = 285, p < 0.001) with farmers reporting a higher mean (M = 2.80, SD = 0.63) than the extension agents (M = 2.40, SD = 0.69).
Of the three sectors assessed by farmers and extension agents, the regional office of the DOA was rated the highest by both farmers (M = 3.27, SD = 0.60) and extension agents (M = 3.24, SD = 0.51), followed by the LGUs (M = 3.15, SD = 0.61 and M = 3.14, SD = 0.61), and the private sector (M = 2.80, SD = 0.63 and M = 2.40, SD = 0.69).
Current Promotional Activities under Hybrid Rice Program.
A 17-item instrument was used to assess the current promotional programs and activities of the HRP as perceived by farmers and extension agents. These 17 items were measured on a scale ranging from (1) strongly disagree to (4) strongly agree.
Almost all of the statements on the current promotional program and activities under HRP had a mean score greater than 3.0 indicating that farmers and extension agents generally had positive perceptions (somewhat agree to strongly agree) on the current promotional program and activities under the HRP (Table 4 ). The overall mean for the current promotional program and activities under the hybrid rice program was 3.5 (SD = 0.69). This indicated that farmers Journal of International Agricultural and Extension Education "agreed" to the current promotion efforts undertaken by the HRP.
Significant differences were found for six out of 17 statements (Table 4) . For the statement, seeds are available for farmers who want to cultivate hybrid rice (df = 379, p < 0.05) extension agents agreed at a significantly higher level (M = 3.73, SD = 0.64) than farmers (M = 3.52, SD = 0.70). However, for the statement, there are enough references you can buy about hybrid rice, (df = 363, p < 0.001) farmers agreed at a significantly higher level (M = 3.41, SD = 0.73) than extension agents (M = 3.11, SD = 0.88). Similarly, for the statement, technical assistance about hybrid rice is available from ATI (df = 370, p < 0.001) farmers agreed at a significantly higher level (M = 3.46, SD = 0.67) than extension agents (M = 2.97, SD = 0.93). Likewise, for the statement, the educational materials for hybrid rice are easy to understand, (df = 384, p < 0.001) farmers agreed at a significantly higher level (M = 3.76, SD = 0.55) than extension agents (M = 3.52, SD = 0.64). The t-test for the overall rating of the farmers and extension agents on the current promotional program and activities of HRP showed no significant difference (df = 279, p > .05) between extension agents (M = 3.32, SD = 0.46) and farmers (M = 3.41, SD = 0.41). 
Conclusions and Recommendations
Based on the results of the study, the following conclusions and recommendations are offered: The findings of this study revealed that hybrid rice farmers and extension agents have a positive assessment on the performance of the local government units (LGUs). Furthermore, the findings also suggest that LGUs have maintained good collaboration with farmers' organizations, provided support in training the farmers and in the implementation of various agricultural projects. Both farmers and extension agents agreed that the financial assistance provided to hybrid rice farmers was inadequate.
It is recommended that the good collaboration between LGUs, farmers' organizations, and other stakeholders in the promotion of hybrid rice be sustained and strengthened. Additional and adequate financial support to farmers engaged in hybrid rice production should be provided. In addition, LGUs should seek other ways and means to augment local funds needed to help the farmers.
The findings of this study revealed that farmers and extension agents have positive assessment on the regional office of the DOA. Moreover, the findings also suggested that the regional office of the DOA had a good working relationship with extension agents and with other DOA personnel involved in the HRP. Likewise, findings also suggested that the regional office encouraged community participation in the promotion of hybrid rice. However, results indicated that farmers have limited access to technical assistance from the regional office.
It is recommended that the good working relationship between regional office staff and other personnel from LGUs and other national staff of DOA be sustained for the smooth and efficient implementation of the hybrid rice program. Regular visits and monitoring from the regional office staff be improved so that technical queries of farmers from LGUs will be attended and answered on a regular basis. The regular visit of technical personnel to the farmers will enable the management to evaluate the progress of the farmers in hybrid rice production.
The hybrid rice farmers have positively assessed the performance of the private sector while the extension agents tend to rate the performance of the private sector rather low. Furthermore, the findings suggested that the public patronized hybrid milled rice and collaboration was evident between the private and the government sector in the promotion of hybrid rice. The findings also showed that NGOs, especially the banks lacked providing financial assistance to farmers. Redona et al. (2001) reported that private sector participation in hybrid rice research, seed production, and technology promotion should be encouraged to help solve problems associated with seed supply and distribution, as well as for technical backstopping.
Efforts to encourage the public to buy the hybrid milled rice and collaboration between private and government sector should be strengthened. Current efforts of encouraging the NGOs especially the banks in providing financial assistance to farmers should be continued. The Quedancor, which is the credit arm of the HRP, should be more visible so that farmers will be aware of the credit services they offer to hybrid rice farmers. Perhaps, the Quedancor should visit farmers and/or advertise their services for the benefit of hybrid rice farmers.
Farmers and extension agents are satisfied with the current promotional program and activities of the Hybrid Rice Program. The current promotional program and activities of hybrid rice be sustained and strengthened to reach more farmers in the countryside. The use of various mass media should be maximized to reach as many farmers as possible. The promotional activities should also include technology demonstration, field days, training and farmers' classes, and on-farm visits of extension agents and other technical personnel involved in hybrid rice production. Efforts should be made to identify potential areas not reached by the current promotional program in Isabela province so that farmers in this area will be aware of the technology.
The promotion of the HRP in the Isabela province is not only intended to provide information and create awareness about the hybrid rice technology, but more importantly, the promotion should lead the farmers to adopt the technology. Hence, the current promotional program and activities must emphasize the economic benefits and rewards of the hybrid rice technology so that the farmers will be motivated to adopt the technology. Van den Ban and Hawkins (1996) emphasized that innovations must have considerable impact on farmers income.
The collaborative efforts of the local government units (LGUs), the regional office of the Department of Agriculture, and the private sector must be directed towards the provision of necessary support services and infrastructure so that the technology will be more acceptable to farmers. Tran (2002) expressed that promoting wide adoption of hybrid rice technologies and gaining adequate political support for national programs remain of utmost importance. Rivera (1999) adds that the public sector at both national and local levels is likely to remain an important player in the advancement of agriculture, the promotion of social equity, and the development of new priorities to meet the needs of traditional and new clientele. Hence, strong commitment and support from government officials, policy makers, senior research management and scientists in rice R&D, extension agents, farmers, and the private sector are essential to promote hybrid rice technology so that the goal of food security and rice selfsufficiency is attained.
Findings from this study should be shared with all stakeholders involved in the Hybrid Rice Program in the Isabela province of the Philippines. In addition, this study should be replicated in other provinces in the Philippines to assess the Hybrid Rice Program. Such a study allows for making comparisons between provinces and provides justification for programmatic improvements and allocation of resources.
The study offers three sets of implications-technology promotion, policy toward hybrid rice promotion, and research on hybrid rice.
In the area of technology promotion, it is suggested that 1) Philippine government, including PhilRice, sustain and further strengthen the good collaboration between LGUs, private sector, and the regional office, 2) create a cadre of professionals totally engaged in hybrid rice farming and provide opportunities for their professional growth.
A policy for institutionalizing support services for hybrid rice promotion is also suggested. Further research on rice should focus on developing hybrids that are resistant to pests and diseases and technology development that are less dependent on inputs.
Research relative to the role of private sector in hybrid rice program should be conducted. Finally, further research is needed to determine coordination efforts between LGUs, regional offices of the DOA, and the private sector. Such efforts will help in strengthening the promotional activities of HRP in the Philippines.
